INTRODUCTION {#sec1-1}
============

We report a case of a patient with advanced non-small cell cancer of the right lung with persistent hiccups. Hiccups are a physiological phenomenon, but can herald an ominous prognosis in the setting of advanced malignancy.\[[@ref1]\] Based on the duration of the symptoms, hiccups may be "persistent" (\>48 hours) or "intractable" (\>1 month).\[[@ref2]\] There is a paucity of literature regarding the treatment of hiccups in advanced malignancies. Literature describes the role of Gabapentin in the management of this symptom in advanced malignancy in the form of observational studies.\[[@ref1][@ref3][@ref4]\] Our case report highlights the application of this drug in the management of advanced hiccups in the Indian palliative care setting. This has implications in the management of patients who may not be able to access palliative care services or advanced interventions because of geographical, socio-economic, or personal barriers.

CASE REPORT {#sec1-2}
===========

Mr. A, recently diagnosed with non-small cell cancer of the right lung with multiple metastases, was under treatment from the department of pain medicine and palliative care services for pain, and was fairly asymptomatic with a transdermal fentanyl patch delivering the medicine at 25 micrograms/hour. The new symptom of hiccups, unrelieved for 2 days, was reported by the patient one evening. The hiccups were unresponsive to simple home remedies, medications such as hysocine butyl bromide, both oral and injectable, oral metoclopramide, oral ondansentron, tramadol-paracetamol, tapentadol, oral morphine and alprazolam. These medications were leftover from previous prescriptions given to the patient at various centers prior to our consult. The hiccups had distressed him significantly, accompanied by decreased oral intake, disturbed sleep and mood, and increase in pain during the movement accompanying each hiccup. The morphine addition helped with pain relief only. There was no constipation, no vomiting, nor any new symptom. When the patient reported this symptom, a prescription of oral gabapentin 100 mg was given. Gabapentin was available with the patient as the patient was prescribed it in the past for burning pain, and had stopped it after relief of pain (since 14 days). The hiccups resolved dramatically in 20 minutes, and were absent for 5 hours after which a repeat dose was administered, which resolved the symptoms completely. The patient was advised to take gabapentin in a dose of 100 mg 3 times a day. No other medication was advised since gabapentin had worked well to the patient\'s satisfaction. The family physician had made a home visit and had advised hospitalization. The patient refused further management for the time and came for a follow- up the next day. On clinical examination, vital parameters were stable, there was mild pallor and sclerae were normal, the abdomen was soft and bowel sounds were audible. There were no significant changes in the cardio-respiratory or neurologic examination. His mood and oral intake had improved. A simple screen was carried out at the patient\'s request. Blood chemistry was unremarkable. Chest radiographs showed new findings, like a greater loss of volume of right lung, with ipsilateral tracheal shift and diffuse reticulonodular opacities in both lungs, suggestive of lymphangitis carcinomatosa. The diaphragm was tented and flattened, an increase compared with the previous radiograph. He underwent an abdominal ultrasound examination in his hometown- and it has been reported as unremarkable. He has been free of hiccups since the first visit for 1 month with complete resolution of hiccups with gabapentin.

DISCUSSION {#sec1-3}
==========

Hiccups were believed to be a simple spasmodic contraction of the diaphragm, but an experimental study showed that it was more complex, with a patterned motor act involving the diaphragm, intercostals muscles, vocal cords, and glottis. The author proposed the existence in the brain stem of a specific neural circuit capable of generating hiccups. A plethora of stimuli are known to activate this reflex.\[[@ref5]\] Persistent hiccups may have devastating effects on the mind and body in such patients. A vicious cycle of sleep disturbance, decreased intake and prolonged exertion, leads to deleterious effects such as fatigue, distress, dehydration, weight loss, and, in extreme cases, death.\[[@ref6][@ref7]\] Since hiccups are perceived as an innocuous symptom, many patients delay reporting them, as in the case of Mr. A unless they are persistent, or intractable. In addition, there are numerous "home remedies" in every cultural context for hiccups. Also, a study of literature reveals very little information about hiccups as opposed to the commonly-addressed physical symptoms in palliative care, like pain, breathlessness, and bowel symptoms, etc. The prevalence of hiccups in malignancy has not been estimated although a review by Porzio *et al*. revealed the prevalence to be around 3.9 - 4.5%.\[[@ref3]\] Chemotherapy itself may cause hiccups, and of particular note for the palliative care physician, corticosteroids and benzodiazepines, which are commonly used adjuncts in these settings, have been reported to be associated with hiccups although no particular drug may be definitively implicated in the etiology.\[[@ref8][@ref9]\] In the review by Martinez, 21 patients out of 24 had at least one identifiable organic etiology, and 13 patients presented two or more possible associated conditions. The most common possible causes were digestive tract disorders, followed by central nervous system diseases.\[[@ref1]\] In the case of Mr. A, the findings on the X-ray might suggest irritation of the phrenic nerve and diaphragm on the right side- a possible cause of this new development. In a retrospective review over a 5-year period from a community hospital, it was noted that patients presenting with hiccups as a symptom (of any etiology), were usually male, older than 50 years of age, and with co-morbid conditions. Laboratory investigations did not contribute significantly to management. Such patients mainly underwent an upper GI endoscopy with little benefit. In addition, no treatment showed significant success.\[[@ref2]\] This has significant implications, more so in the Indian palliative context in private practice, wherein we are faced with the ethical dilemmas of the financial implication of investigating an end-of-life patient "thoroughly": A repeat PET-CT scan, a chest CT scan with an abdominal CT scan with contrast perhaps? The attitude of the family care physician reflects the urge to "just don't stand there- do something." A recent cross-sectional survey of rural and urban households by Joseph *et al*. revealed that Indian patients preferred home-based palliative care services, much like in our case.\[[@ref10]\] Having discussed the options with the family and with the patient, a decision was made to withhold invasive and expensive investigations, especially since the symptom had resolved, and the prognosis and overall management were unlikely to change. The doctrine of "Patient Autonomy" was respected after having informed the patient about the benefits and risks of management options.\[[@ref11][@ref12]\] Gabapentin has a role in the management of intractable hiccups in view of its favorable tolerability, pain-modulating effects, minimal adverse events, and lack of drug interactions.\[[@ref4][@ref13]\] Gabapentin is believed to act via heterodimeric GABA~B~ receptor activation, NMDA activation, AMPA blocking effects, activating ATP sensitive K channels, or blocking AMPA-receptor-mediated transmission in the spinal cord, binding to the L-α-amino acid transporter, activating ATP-sensitive K+ channels, α2δ subunit of spinal N-type Ca 2+ channels., and its efficacy in hiccups may be attributed to any of its wide range of actions on neural receptors.\[[@ref14]\] Observing the rapid onset of its action, one may attribute its effect to rapid ion fluxes and downstream effects affecting neural conduction for instance the action on α2δ subunit of N-type Ca 2+ channels, with a reduction in Ca 2+ permeability, neuronal excitability, and synaptic transmission. Chlopromazine remains the only FDA-approved agent in the United States for this symptom.\[[@ref13]\] Martinez *et al*. reported successful treatment of this symptom with chlorpromazine in 19 out of 24 patients.\[[@ref1]\] In our patient, with a history of ischemic heart disease, chlorpromazine carried the risk of QT~c~ interval prolongation, and was not chosen. Gabapentin has a wider scope of application as it has been mentioned as one of the useful agents against neuropathic pains in cancer.\[[@ref15]\] The prevalence of neuropathic pain in cancer in a tertiary center in the Indian setting has been reported to be 11.8%.\[[@ref16]\] Considering this, gabapentin is a useful tool in cancer patients in the Indian context.

Other options include an array of interventions targeting the phrenic nerve.\[[@ref17]--[@ref19]\] These procedures have potential risks include local anesthetic toxicity, hematoma formation, and theoretical risk of nerve injury with hemidiaphragmatic palsy. The procedure was explained to the patient and relatives, and was advised to the patient as a back-up plan if the persistent hiccups proved to be intractable to pharmacotherapy. Finally, complementary and alternative medicine also offers treatment for hiccups.\[[@ref20]\]

CONCLUSION {#sec1-4}
==========

Gabapentin is useful in the management of persistent hiccups in malignancy and has the advantage of low dosing, gradual titration of dosage, fewer drug interactions, and systemic effects. In addition, it may double up as a useful anti-neuropathic pain agent in malignancy-related pains. Surgical options and procedures for this symptom are best reserved, in the author\'s opinion, for intractable hiccups where simple measures have failed, or where a symptomatic organic lesion lends itself to intervention.
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